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WHAT IS CLAIMED IS 



1 . ^ j^ewef generator in a hybrid c a r comp^Hb&diEug^ 

a motor generator mechanically connected with the 
crank shaft of an internal combustion engine for driving 
a car wherein said internal combustion engine is started 1 
by electric power supplied by a battery and poweryis 




generated by rotation from said internal combustion engine 
to charge a battery, 

an inverter for controlling the do^e and power 
generation of a motor generator, anjf 

a control c/rcu\Lt for cqnnLt^oling said inverter; 

said hybrid carl f urtheryeharacterized in that; 

said motor gen^atpdr^as driven by battery power to 
start said infternau. combustion engine, and, after said 
internal combus"t^n^engine has started, said battery is 
charged by the generator mode operation of said motor 



generator using the power of said internal combustion 



engine; ^ 

wherein a step-down chopper circuit is provided 




between the battery and the inverter, and step-down control 
is^provided to ensure that the power generation voltage 
will reach the level of the battery c harqi ng^mlA^g^ 
through a step-down ct^BPe^ 1sw ^i^cuit . 
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2 . A p r> Wfa r ^-^^r^^or i n a nyhri h car compriTS^* 

a motor generator mechanically connected with the 

crank shaft of an internal combustion engine for driving 

a car wherein said internal combustion engine is started 

by electric power supplied by a battery and power is 

generated by rotation from said internal combustion engine 

to charge a battery, 

an inverter for controlling the drive andypower 

generation of a motor generator, and 

a control circuit Jror^controlling s^afid inverter; 

said hybrid car /urthed? characterizes in that; 

/ 

said motor generator is driven b^/battery power to 






start said internal! combustifoas^rv^ine, and, after said 
internal combust ioril enqinejias started, said battery is 
charged by the gener^atoi^mode operation of said motor 
generator using the power of said internal combustion 
engine; 

wherein a st%p-up chopper circuit is provided on the 

/ 

output side of the battery, and, when the motor generator 
f 

is started. &y the electric power of the battery, the battery 



voltageyis stepped up to drive said motor generator and 
to start said internal combustion engine. 



25 



3 . m A power generator in a hyj^j^ia car according to Claim 
If or 2 characterized^^that said motor generator is a 



pe-emarn'eirt magnet field motor generator having its rotor 
equipped with a permanent magnet and constituting a field' 
pole or a jaw type magnetic pole synchronous motor 

generator having its rotor with jaw type magnetic pole 

r 

field, wherein the weak field rate is 1 to less than 4 . 

/ 

4. A power generator in a hybrid car according to Claim 

/ 

1 or 2 characterized in that said mo^or generator is an 
induction motor generator having i-€s rotor equipped with 
multiple secondary conductors and the weak field rate is 
1 to 3 or more. 




5. A power generator il a hybrid car according to any 

\ / 

one of Claims 1 to 4 *^l>4racterized in that 

// 

said battery comprises an auxiliary battery of 14- 

/ 

volt charging voltage as a light source for a lamp or the 

like, and a main battery of 42-volt charging voltage; 

/ 

said internal combustion engine is started by the 
electric ^.ower supplied from said main battery through said 

motor generator; 

/ 

power is generated by said motor generator through 

/ . 

rotation from said internal combustion engine, thereby 
charging the main battery; and 



the battery is charged by operation of said motor 
generator in the generation mode using the power of tfier 
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-iftfee*aai-eeini?Cf s t io n engine after said internals? 
engine has started; 

wherein, if the voltage generated by said motor 
generator is greater than charging voltage of said main 
battery, voltage control is performed by said step^clown 

chopper circuit to step down said voltage until it/agrees 

/ 

with the charging voltage of said main battery. 

6. A motor generator control method for a hybrid car 

comprising: f 

/ 

a motor generator mechanically/connected with the 
crank shaft of an/internal combufetion engine for driving 

/ I / 

a car wherein saad intfernal combustion engine is started 
by electric power supplied/by a battery and power is 
generated by rotation/from said internal combustion engine 
to charge a ba^ter^Lr 

an inverter t&c controlling the drive and power 



generation of af motor generator, and 

/ 

a control circuit for controlling said inverter; 

/ 

said ^hybrid car further characterized in that; 
if/the voltage generated by said motor generator is 
greaJ^er than charging voltage of said main battery, voltage 
st<ep-down control is performed by a step-down chopper 
^circuit to step down said voltage until i t agre es with th e 
25 / charging voltage of saidjgria*^^ 



A motor generator control method for a hybrid 
according to Claim 6 characterized in that said batterjj 
is charged by operation of said motor generator in ttfe 
generation mode wherein; 

if the voltage generated by said motor generator is 
greater than charging voltage of said main^a^ttery , said 
voltage is stepped down by said step-dovm^tiopper circuit; 
at the same time, and the current phase^f the stator winding 
of said motor generator is controlled to get weak field 
component by armature reaction magnetic flux to ensure that 
said generated }/oltage fc agre^^ith said battery charging 
voltaqe. 



8 . A motor generator control method for a hybrid car 
comprising: 

a motor^generator mechanically connected with the 
crank sha»ft of an internal combustion engine for driving 
a car 

wherein said internal combustion engine is started by 
fectric power supplied by a battery and power is generated 
by rotation from said internal combustion engine to charge 
a battery, 

an inverter for controlling the drive and power 
generation of a motor generat or^ and * 

a control c ir c.u4?1?^for controlling said inverter; 
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when said motor generator is started by electric po* 
of said battery, a step-up chopper circuit is provided on 
the output side of said battery to step up said battery 
voltage to drive said motor generator and start said 
internal combustion engine, and; 

if the voltage generated by said motor genera^br is 
greater than charging voltage of said main battery^ voltage 
step-down control is performed by a step-dqjtfn chopper 
circuit to step down said voltage until it^agrees with the 
charging voltage of/feaid\main battery*; 





ntro3f method for a hybrid car 



Ltro3f 



9 . A motor gen« 

according to Clain^ 8 c^^Trac£?§rized in that, in the startup 
operation by said motoi^generator , the current phase of 
a stator winding is^pTitrolled by an inverter to get strong 
field current component whereby said internal combustion 
engine is started. 



10. A mbtor generator control method for a hybrid car 



according to Claim 8 characterized in that; 

>said motor generator is a permanent magnet synchronous 

/ 

mentor generator or jaw type magnetic pole synchronous motor 
generator; 



when said internal co^^i^i^eT^rie is starxedT" 




rol is made by the inverter un£*3T3>*4Jie 
rotational speed requiring the maximum torque is reached /S 
and, at the same time, the step-up chopper circuit is 
operated to make motor-applied voltage greater than the 
battery voltage and to get the motor current to have a 
specified current value, thereby obtaining the maximum 
torque; and 



when torque assist function is used until a high 
rotational speed is reached, weak field current component 



control is perf ormed*T*rough control jsfE the current phase 
of said stator winding,/ and, at the^ame time, the step-up 
chopper cxrcuojc is opera^tecT^e^afnerease the motor applied 
voltage so thaft the nu^tor cja*rre 




current is kept at the minimum. 



11. A motor generator control method for a hybrid car 



according to Claim 6 characterized in that; 

/ 

said motor^generator is a permanent magnet synchronous 

/ 

motor generator or jaw type magnetic pole synchronous motor 
generator; 

when power is generated by said motor generator after 



tfof 



start'of said internal combustion engine is started, stator 
winning current phase is controlled to get strong field 



current component if the internal combustion engine speed 



I c 





is close to idling speed; 

then with th^imfrease in internal combustion engine 



# # 
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e current phase of said stator winding 
controlled to get strong field current component , thereby 
keeping generation voltage at the level of charging 
voltage; and 

with further increase in engine speed, generation 



voltage is stepped down by the step-down^chopper circuit 
with the state of weak field current component kept 
unchanged, and voltage controllers made to ensure that 




generation voltage agrees wi£h battery charging voltage. 

12. A moto/genei?^tbr control method for a hybrid car 

V //" 

according to vLamf 8 characterized in that: 

/ 

said motongenerator is an induction motor generator; 
when saixi internal combustion engine is started, the 



current jpjiase of said stator winding is controlled so that 
stroi^/^lield control component is obtained until the 
rotational speed requiring the maximum torque is reached, 
and at the same time, the step-up chopper circuit is 



operated to make motor-applied voltage greater than the 



/ 



25 



battery voltage, thereby obtaining the maximum torque even 
if the stator winding current is small at the time of 

it 

>! internal combustion engine startup; and 

when torque assist function is used until a high 
rotational speed is reached, weak fi eld^c ,Q;n*t5^ol^i c s^^ 



performed, and, 'a^ P t-he ,9t! *sSne time, the step-up chopper 



e-irc.uit^is operated to increase the motor-applied voltage, 
thereby obtaining the assist torque. 

13. A motor generator control method for a y hybrid car 

A 

according to Claim 8 characterized in that; 

when said motor generator is started by said battery 
power, a step-up chopper circuit is/installed on the output 
side of said battery and the conversion voltage ratio of 
said battery voltage is set at 1.5 times or more, to ensure 
that the currentfc'apacity of J^he switching element of said 
inverter main/circ^it iss^^ller than that of the switching 
element of said sfcep***tip chopper circuit. 

14. A motQ£>generator control method for a hybrid car 
according to any one of Claims 6 to 13 characterized in 
that 

said battery comprises a auxiliary battery of 14-volt 
charging voltage as a light source for a lamp or the like, 
and a main battery of 42-volt charging voltage; 

said internal combustion engine is started by the 
electric power supplied from said main battery through said 
motor generator; 

power is generated by said motor generator through 
rotation from said internal combustion engine, thereby 
charging the main battery; and 



# 
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:ery is charged by operationoi^a^motor 
generator in the generation mode using the power of \he 
internal combustion engine after said internal combusxion 
engine has started; 

wherein, if y&e generation^\/5l<t^ge of said motor 





generator is greater th^h ^he^'charging voltage of said main 




battery, voltage^<£ntrol is performed to step down the 



generation^dTtage through said step-down chopper circuit 



so that* it agrees with the c h a r g i ng^&^t^^g^&i said main 



battery is reached^ 



